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Abstract
We describe the complete coupling of (1, 0) six-dimensional supergravity to ten-
sor, vector and hypermultiplets. The generalized Green-Schwarz mechanism implies
that the resulting theory embodies factorized gauge and supersymmetry anomalies,
to be disposed of by fermion loops. Consequently, the low-energy theory is deter-
mined by the Wess-Zumino consistency conditions, rather than by the requirement
of supersymmetry. As already shown for the case without hypermultiplets, this
procedure does not fix a quartic coupling for the gauginos. With respect to these
previous results, the inclusion of charged hypermultiplets gives additional terms in
the supersymmetry anomaly. We also consider the case in which abelian vectors
are present. As in the absence of hypermultiplets, abelian vectors allow additional
couplings. Finally, we apply the Pasti-Sorokin-Tonin prescription to this model.
( January , 2001 )
1 Introduction
Perturbative six-dimensional string vacua with minimal supersymmetry can arise for in-
stance as compactifications of the heterotic string on K3, or as parameter-space orbifolds
(orientifolds) [1] of K3 reductions of the type-IIB string. While in the former case only
a single tensor multiplet is present, in the latter one obtains vacua with variable num-
bers of tensor multiplets [2], related by string dualities to non-perturbative heterotic and
M-theory vacua. In these models, the anomalous contribution due to fermion loops is
derived from the residual anomaly polynomial
crx c
s
y ηrs trxF
2 tryF
2 ,
where the c’s are a collection of constants (x and y run over the various semi-simple Lie
factors in the gauge group and over the Lorentz group) and η is the Minkowski metric
for SO(1, nT ), with nT the number of tensor multiplets [3]. As a consequence, several
antisymmetric tensors take part in a generalized Green-Schwarz mechanism [4, 3]. The
corresponding Green-Schwarz term has the form
Br cxr trxF
2
and, if one considers only gauge anomalies, contains only two derivatives, and thus belongs
to the low-energy effective action. Consequently, the resulting low-energy lagrangian has
a “classical” gauge anomaly, that the Wess-Zumino conditions [5] relate to a “classical”
supersymmetry anomaly [6].
The complete coupling of (1,0) six-dimensional supergravity to non-abelian vector and
tensor multiplets, obtained in [7] requiring the closure of the Wess-Zumino conditions, has
revealed another related aspect of these six-dimensional models: a quartic coupling for
the gauginos is undetermined, and the construction is consistent for any choice of this
coupling. Correspondingly, the commutator of two supersymmetry transformations on the
gauginos contains an extension, that plays a crucial role in ensuring that the Wess-Zumino
consistency conditions close on-shell. The coupling of (1,0) six-dimensional supergravity
to non-abelian vectors and self-dual tensors reveals neatly the realization of a peculiar
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aspect of the physics of branes: singularities in the gauge couplings appear for particular
values of the scalars in the tensor multiplets [3], and can be ascribed to a phase transition
[8] in which a string becomes tensionless [9]. Moreover, as was shown in [10], in this
model the divergence of the energy-momentum tensor is non-vanishing, as is properly the
case for a theory that has gauge anomalies but no gravitational anomalies (gravitational
anomalies could be accounted for introducing higher-derivative couplings). The whole
construction can also be repeated with the inclusion of abelian vectors, that actually
allow more general couplings, since in this case the residual anomaly polynomial can have
the more general form
crab c
s
cd ηrsF
a ∧ F b ∧ F c ∧ F d ,
where the indices a, b, c, d run over the different U(1) gauge groups, and where the cr’s
are symmetric matrices that may not be simultaneously diagonalized [11].
Notice that these low-energy couplings are obtained by consistency once one includes
the Green-Schwarz term in the low-energy theory. The complete theory, supersymmet-
ric and gauge-invariant, would also include additional non-local couplings arising from
fermion loops. This is exactly as in the ten-dimensional case, what is peculiar of these
six-dimensional models is that here the anomalous terms belong to the low-energy effective
action.
In order to have an explicit realization of the low-energy dynamics of six-dimensional
string vacua, it is of interest to consider how the whole construction is modified by the
inclusion of hypermultiplets. In [12], the complete coupling to a single tensor multiplet
and to vector and charged hypermultiplets was obtained for the case in which no anomalies
and no singular couplings are present. More recently, an analysis of the case in which
various tensor multiplets are present was carried out in [13], however without taking into
account the anomalous terms. Still, this analysis shows that, in correspondence to the
phase transition, additional singular terms appear because of the presence of charged
hypermultiplets.
In this paper we construct the complete coupling of (1,0) supergravity to all possible
(1,0) multiplets, generalizing the results of [7] in order to include hypermultiplets, and
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extending the results of [13] to all orders in the fermi fields, while taking into account
the anomalous couplings. We show that the inclusion of charged hypermultiplets gives
additional terms in the supersymmetry anomaly. As was the case without hypermultiplets
[7], the resulting theory is determined up to a quartic coupling for the gauginos, and
correspondingly the supersymmetry algebra contains an extension that guarantees the
consistency of the construction. Following [12, 13], we will consider the case in which the
scalars in the hypermultiplets parametrize the coset USp(2, 2nH)/USp(2) × USp(2nH),
and we will describe the gauging of the full compact subgroup USp(2)×USp(2nH) of the
isometry group USp(2, 2nH). Other cases, in which the scalars parametrize more general
quaternionic symmetric spaces or are charged with respect to different subgroups of the
isometry group, can be straightforwardly obtained from our results.
The paper is organized as follows. In section 2 we construct the complete (1,0) super-
gravity coupled to nT tensor multiplets, non-abelian vector multiplets and nH hypermul-
tiplets. In section 3 we describe the case in which abelian vectors are included. Section 4
is devoted to a discussion, in which we also show how to apply the Pasti-Sorokin-Tonin
(PST) construction [14] to this model. Finally, the appendix collects some details on the
notation and some useful identities.
2 Supersymmetry algebra and equations of motion
In this section we describe the full coupling of six-dimensional supergravity to vector,
tensor and hypermultiplets. We will use notations similar to the ones of [7] for what
concerns the coupling to vector and tensor multiplets, while in the description of the
coupling to hypermultiplets we will follow the notation of [12]. Some details about our
conventions are contained in the appendix.
We first summarize the field content of the theory. The gravitational multiplet contains
the vielbein eµ
m, a 2-form and a left-handed gravitino ψAµ , the tensor multiplet contains
a 2-form, a scalar and a right-handed tensorino, the vector multiplet contains a vector
Aµ and a left-handed gaugino λ
A, and finally the hypermultiplet contains four scalars
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and a right-handed hyperino. In the presence of nT tensor multiplets, the tensorinos are
denoted by χMA where M = 1, ..., nT is an SO(nT ) index. The index A = 1, 2 is in the
fundamental representation of USp(2), and the gravitino, the tensorinos and the gauginos
are USp(2) doublets satisfying the symplectic-Majorana condition
ψA = ǫABCψ¯TB . (2.1)
The nT scalars in the tensor multiplets parametrize the coset SO(1, nT )/SO(nT ), while
the (nT +1) 2-forms from the gravitational and tensor multiplets are collectively denoted
by Brµν , with r = 0, ..., nT in the fundamental representation of SO(1, nT ), and their
field-strengths satisfy (anti)self-duality conditions. The vector and the gaugino are in the
adjoint representation of the gauge group. Finally, taking into account nH hypermulti-
plets, the hyperinos are denoted by Ψa, where a = 1, ..., 2nH is a USp(2nH) index, and
the symplectic-Majorana condition for these spinors is
Ψa = ΩabCΨ¯Tb , (2.2)
where Ωab is the antisymmetric invariant tensor of USp(2nH) (see the appendix for more
details). The hyper-scalars φα, α = 1, ..., 4nH, are coordinates of a quaternionic manifold,
that is a manifold whose holonomy group is contained in USp(2)× USp(2nH).
If the quaternionic manifold parametrized by the hyper-scalars has isometries, these
correspond to global symmetries of the supergravity theory. Then the global symmetry
group, or a subgroup thereof, can be gauged. Following [12, 13], we will consider with-
out loss of generality the case in which the scalars parametrize the symmetric manifold
USp(2, 2nH)/USp(2) × USp(2nH), whose isometry group is USp(2, 2nH). We will then
describe the gauging of the maximal compact subgroup USp(2)×USp(2nH) of the isom-
etry group. All the results can be naturally generalized to other symmetric quaternionic
spaces 1.
The scalars in the tensor multiplets can be described, following [15], in terms of the
SO(1, nT ) matrix
V =
(
vr
xMr
)
, (2.3)
1I am grateful to S. Ferrara for discussions about this point.
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whose elements satisfy the constraints
vrvr = 1 , vrvs − xMr xMs = ηrs , vrxMr = 0 . (2.4)
In the following, we will take vr and x
M
r , with the constraints of eq. (2.4), as fundamental
fields, as in [15], so that the composite SO(nT ) connection that appears in the covariant
derivative of the tensorinos will be xNr ∂µx
Mr. On the other hand, the notation of [13], in
which the fundamental fields are the scalars Φα¯ (α¯ = 1, ..., nT ) parametrizing the coset
manifold, adds to the supersymmetry variation of the tensorinos χMA the term
− δΦα¯AMNα¯ χNA , (2.5)
where AMNα¯ is the composite connection of SO(nT ) [13]. In this notation, the commutator
of two supersymmetry transformations on the tensorinos does not generate a local SO(nT )
transformation.
We now recall the notations used to describe the scalars in the hypermultiplets. We
denote by V aAα (φ) the vielbein of the quaternionic manifold, where the index structure
corresponds to the requirement that the holomony be contained in USp(2)× USp(2nH).
The internal USp(2) and USp(2nH) connections are then denoted, respectively, by AAαB
and Aaαb, that in our conventions are anti-hermitian matrices. The index α = 1, ..., 4nH is
a curved index on the quaternionic manifold. The field-strengths of the connections are
FαβAB = ∂αAAβ B − ∂βAAαB + [Aα,Aβ]AB ,
Fαβab = ∂αAaβb − ∂βAaαb + [Aα,Aβ]ab , (2.6)
where ∂α = ∂/∂φ
α. The request that the vielbein V aAα (φ) be covariantly constant gives
the following relations [16]:
V αaAV
β
bBgαβ = ΩabǫAB ,
V αaAV
βbA + V βaAV
αbA =
1
nH
gαβδab ,
V αaAV
βaB + V βaAV
αaB = gαβδAB , (2.7)
where Ωab is the antisymmetric invariant tensor of USp(2nH). The raising and lowering
conventions are collected in the appendix. The field-strength of the USp(2) connection
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AAαB is naturally constructed in terms of V aAα by the relation:
FαβAB = VαaAV aβ B + VαaBV aβ A , (2.8)
and then the cyclic identity for the internal curvature tensor implies that the field-strength
of the USp(2nH) connection Aaαb has the form
Fαβab = VαaAVβbA + VαbAVβaA + ΩabcdV dAα V cβ A , (2.9)
where Ωabcd is totally symmetric in its indices [16].
Now, assuming that the scalars parametrize the coset manifold USp(2, 2nH)/USp(2)×
USp(2nH), we describe the gauging of the hypermultiplets under the group USp(2) ×
USp(2nH) [12], that is the maximal compact subgroup of the isometry group. We denote
the gauge fields of this group by Aiµ and A
I
µ, where i and I take values in the adjoint
representation of USp(2) and USp(2nH), and the corresponding field-strengths are
F iµν = ∂µA
i
ν − ∂νAiµ + ǫijkAjµAkν ,
F Iµν = ∂µA
I
ν − ∂νAIµ + f IJKAJµAKν , (2.10)
where ǫijk and f IJK are the structure constants of USp(2) and USp(2nH). Under the
gauge transformations
δAiµ = DµΛ
i , δAIµ = DµΛ
I (2.11)
the scalars transform as
δφα = Λiξαi + ΛIξαI , (2.12)
where ξαi and ξαI are the Killing vectors corresponding to the USp(2) and USp(2nH)
isometries. The covariant derivative for the scalars is then
Dµφ
α = ∂µφ
α − Aiµξαi − AIµξαI . (2.13)
One can correspondingly define the covariant derivatives for the spinors in a natural
way, adding the composite connections Dµφ
αAα. For instance, the covariant derivative
for the hyperinos Ψa will contain the connections Dµφ
αAaαb, while the covariant derivative
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for the gravitino and the tensorinos will contain the connections Dµφ
αAAαB. The covariant
derivatives for the gauginos λiA, λIA are
Dµλ
iA = ∂µλ
iA +
1
4
ωµmnγ
mnλiA +Dµφ
αAAαBλiB + ǫijkAjµλkA ,
Dµλ
IA = ∂µλ
IA +
1
4
ωµmnγ
mnλIA +Dµφ
αAAαBλIB + f IJKAJµλKA . (2.14)
Notice that the gravitino, the tensorinos and the hyperinos are not coupled to the gauge
vectors through terms that do not contain the hyper-scalars.
We now proceed to the construction of the model. We assume that the gauge group
has the form G =
∏
z Gz, with Gz semi-simple. The scalars in the hypermultiplets are
charged with respect to G1 = USp(2) and G2 = USp(2nH). The field-strengths of the
2-forms Brµν are
Hrµνρ = 3∂[µB
r
νρ] + c
rzωzµνρ , (2.15)
where crz are constants and ωz are the Chern-Simons 3-forms:
ωz = trz(AdA+
2
3
A3) . (2.16)
These 3-form field-strengths satisfy (anti)self-duality conditions, that to lowest order in
the fermi fields are
GrsH
sµνρ =
1
6e
ǫµνρσδτHrσδτ , (2.17)
where Grs = vrvs + x
M
r x
M
s . Gauge invariance of H
r requires that Br transform under
vector gauge transformations according to
δBr = −crztrz(ΛdA) . (2.18)
To lowest order in the fermi fields, we reproduce the construction of [6], adding the
hypermultiplet couplings. The equations for all fields, with the exception of the 2-forms,
can be obtained from the lagrangian
e−1L = −1
4
R +
1
12
GrsH
rµνρHsµνρ −
1
4
∂µv
r∂µvr +
1
2
vrc
rztrz(FµνF
µν)
+
1
8e
ǫµνρσδτBrµνc
z
rtrz(FρσFδτ ) +
1
2
gαβ(φ)Dµφ
αDµφβ
+
1
4vrcr1
AAαBABβ Aξαiξβi +
1
4vrcr2
AAαBABβ AξαIξβI
7
− i
2
(ψ¯µγ
µνρDνψρ)− i
2
vrH
rµνρ(ψ¯µγνψρ) +
i
2
(χ¯MγµDµχ
M)
− i
24
vrH
r
µνρ(χ¯
MγµνρχM ) +
1
2
xMr ∂νv
r(ψ¯µγ
νγµχM)− 1
2
xMr H
rµνρ(ψ¯µγνρχ
M)
+
i
2
(Ψ¯aγ
µDµΨ
a) +
i
24
vrH
r
µνρ(Ψ¯aγ
µνρΨa)− V aAα Dνφα(ψ¯µAγνγµΨa)
−ivrcrztrz(λ¯γµDµλ)− i√
2
vrc
rztrz[Fνρ(ψ¯µγ
νργµλ)]
− 1√
2
xMr c
rztrz[Fµν(χ¯
Mγµνλ)] +
i
12
czrH
r
µνρtrz(λ¯γ
µνρλ)
−
√
2V aAα [ξ
αi(λ¯iAΨa) + ξ
αI(λ¯IAΨa)] +
i√
2
AAαB[ξαi(λ¯iAγµψBµ ) + ξαI(λ¯IAγµψBµ )]
+
1√
2
AAαB[
xMr c
r1
vscs1
ξαi(λ¯iAχ
MB) +
xMr c
r2
vscs2
ξαI(λ¯IAχ
MB)] , (2.19)
after imposing the (anti)self-duality conditions. With this prescription, its variation under
the supersymmetry transformations
δeµ
m = −i(ǫ¯γmψµ) ,
δBrµν = iv
r(ψ¯[µγν]ǫ) +
1
2
xMr(χ¯Mγµνǫ) + 2c
rztrz(A[µδAν]) ,
δvr = x
M
r (ǫ¯χ
M) , δxMr = vr(ǫ¯χ
M ) ,
δφα = V αaA(ǫ¯
AΨa) ,
δAµ = − i√
2
(ǫ¯γµλ) ,
δψAµ = Dµǫ
A +
1
4
vrH
r
µνργ
νρǫA ,
δχMA =
i
2
xMr ∂µv
rγµǫA +
i
12
xMr H
r
µνργ
µνρǫA ,
δΨa = iγµǫAV
aA
α Dµφ
α ,
δλA = − 1
2
√
2
Fµνγ
µνǫA (z 6= 1, 2) ,
δλiA = − 1
2
√
2
F iµνγ
µνǫA − 1√
2vrcr1
AAαBξαiǫB
δλIA = − 1
2
√
2
F Iµνγ
µνǫA − 1√
2vrcr2
AAαBξαIǫB (2.20)
gives the supersymmetry anomaly
Aǫ = −1
4
ǫµνρσδτ czrc
rz′trz(δǫAµAν)trz′(FρσFδτ )− 1
6
ǫµνρσδτ czrc
rz′trz(δǫAµFνρ)ω
z′
σδτ , (2.21)
related by the Wess-Zumino conditions to the consistent gauge anomaly
AΛ = −1
4
ǫµνρσδτ czrc
rz′trz(Λ∂µAν)trz′(FρσFδτ ) . (2.22)
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Notice the presence in the lagrangian of the scalar potential
V (φ) = − 1
4vrcr1
AAαBABβ Aξαiξβi −
1
4vrcr2
AAαBABβ AξαIξβI . (2.23)
As in rather more conventional gauged models, the potential contains interesting infor-
mations, and it may be very instructive to study its extrema in special cases.
We now want to extend the results to all orders in the fermi fields. First of all, we
define the supercovariant quantities
ωˆµνρ = ω
0
µνρ −
i
2
(ψ¯µγνψρ + ψ¯νγρψµ + ψ¯νγµψρ) ,
Hˆrµνρ = H
r
µνρ −
1
2
xMr(χ¯Mγµνψρ + χ¯
Mγνρψµ + χ¯
Mγρµψν)
− i
2
vr(ψ¯µγνψρ + ψ¯νγρψµ + ψ¯ργµψν) ,
ˆ∂µvr = ∂µv
r − xMr(χ¯Mψµ) ,
ˆDµφα = Dµφ
a − V αaA(ψ¯AµΨa) ,
Fˆµν = Fµν +
i√
2
(λ¯γµψν)− i√
2
(λ¯γνψµ) , (2.24)
and require that the transformation rules for the fermi fields be supercovariant. All
fermionic terms in the supersymmetry transformations of the fermi fields that are not
determined by supercovariance are then obtained requiring the closure of the supersym-
metry algebra on bose and fermi fields. Moreover, since the supersymmetry algebra on
the fermi fields closes only on-shell, in this way one can determine the complete fermionic
field equations, and from these the complete lagrangian, up to some subtleties related to
the (anti)self-dual forms, that will be described in section 4.
The complete supersymmetry transformations of the fermi fields are
δψAµ = Dµ(ωˆ)ǫ
A +
1
4
vrHˆ
r
µνργ
νρǫA − 3i
8
γµχ
MA(ǫ¯χM)− i
8
γνχMA(ǫ¯γµνχ
M)
+
i
16
γµνρχ
MA(ǫ¯γνρχM ) +
9i
8
vrc
rztrz[λ
A(ǫ¯γµλ)]− i
8
vrc
rztrz[γµνλ
A(ǫ¯γνλ)]
+
i
16
vrc
rztrz[γ
νρλA(ǫ¯γµνρλ)]− δφαAAαBψBµ ,
δχMA =
i
2
xMr (
ˆ∂µvr)γ
µǫA +
i
12
xMr Hˆ
r
µνργ
µνρǫA
−1
2
xMr c
rztrz[γµλ
A(ǫ¯γµλ)]− δφαAAαBχMB ,
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δΨa = iγµǫAV
aA
α
ˆDµφα − δφαAaαbΨb ,
δλA = − 1
2
√
2
Fˆµνγ
µνǫA − x
M
r c
rz
2vscsz
(χ¯Mλ)ǫA − x
M
r c
rz
4vscsz
(χ¯Mǫ)λA
+
xMr c
rz
8vscsz
(χ¯Mγµνǫ)γ
µνλA − δφαAAαBλB (z 6= 1, 2) ,
δλiA = − 1
2
√
2
Fˆ iµνγ
µνǫA − x
M
r c
r1
2vscs1
(χ¯Mλi)ǫA − x
M
r c
r1
4vscs1
(χ¯Mǫ)λiA
+
xMr c
r1
8vscs1
(χ¯Mγµνǫ)γ
µνλiA − δφαAAαBλiB −
1√
2vrcr1
AAαBξαiǫB ,
δλIA = − 1
2
√
2
Fˆ Iµνγ
µνǫA − x
M
r c
r2
2vscs2
(χ¯MλI)ǫA − x
M
r c
r2
4vscs2
(χ¯Mǫ)λIA
+
xMr c
r2
8vscs2
(χ¯Mγµνǫ)γ
µνλIA − δφαAAαBλIB −
1√
2vrcr2
AAαBξαIǫB . (2.25)
One can compute the commutators of two supersymmetry transformations on the bose
fields using these relations, and show that they generate the local symmetries:
[δ1, δ2] = δgct + δLorentz + δsusy + δtens + δgauge + δSO(n) , (2.26)
where the parameters of generic coordinate, local Lorentz, supersymmetry, tensor gauge,
vector gauge and composite SO(n) transformations are respectively
ξµ = −i(ǫ¯1γµǫ2) ,
Ωmn = −iξµ(ωˆµmn − vrHˆrµmn)−
1
2
[(χ¯Mǫ1)(ǫ¯2γ
mnχM)− (χ¯Mǫ2)(ǫ¯1γmnχM)]
−vrcrztrz[(ǫ¯1γmλ)(ǫ¯2γnλ)− (ǫ¯2γmλ)(ǫ¯1γnλ)] ,
ζA = ξµψAµ + V
α
aCAAαBǫB2 (ǫ¯C1 Ψa)− V αaCAAαBǫB1 (ǫ¯C2 Ψa) ,
Λrµ = −
1
2
vrξµ − ξνBrµν ,
Λ = ξµAµ ,
AMN = ξµxMr(∂µx
N
r ) + (χ¯
Mǫ2)(χ¯
Nǫ1)− (χ¯Mǫ1)(χ¯N ǫ2) . (2.27)
In order to prove this result, one has to use the (anti)self-duality condition for the tensor
fields, that to all orders in the fermi fields is
GrsHˆsµνρ =
1
6e
ǫµνρσδτ Hˆσδτr (2.28)
in terms of the 3-forms [13]
Hˆrµνρ = Hˆrµνρ −
i
8
vr(χ¯Mγµνρχ
M ) +
i
8
vr(Ψ¯aγµνρΨ
a)− i
4
crztrz(λ¯γµνρλ) . (2.29)
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Requiring that the commutator of two supersymmetry transformations on the fermi fields
close on-shell then determines the complete fermi field equations. The equations obtained
in this way are
−iγµνρDν(ωˆ)ψAρ −
i
4
vrHˆ
r
νσδγ
µνργσδψAρ −
1
12
xMr Hˆ
rνρσγνρσγ
µχMA
+
1
2
xMr (
ˆ∂νvr)γ
νγµχMA +
3
2
γµνχMA(χ¯Mψν)− 1
4
γµνχMA(χ¯Mγνρψ
ρ)
+
1
4
γνρχ
MA(χ¯Mγµνψρ)− 1
2
χMA(χ¯Mγµνψν) + ivrc
rztrz[− 1√
2
γνργµλAFˆνρ
+
3i
4
γµνρλA(ψ¯νγρλ)− i
2
γµλA(ψ¯νγ
νλ) +
i
2
γνλA(ψ¯νγ
µλ) +
i
4
γρλ
A(ψ¯νγ
µνρλ)]
+
i
2
xMr c
rztrz[γνλ
A(χ¯Mγνγµλ)]− V aAα ˆDνφαγνγµΨa
+
i√
2
[AaαBξαiγµλiB +AaαBξαIγµλIB] = 0 (2.30)
for the gravitino,
iγµDµ(ωˆ)χ
MA − i
12
vrHˆ
r
µνργ
µνρχMA +
1
12
xMr Hˆ
r
µνργ
σγµνρψAσ +
1
2
xMr (
ˆ∂νvr)γ
µγνψAµ
− 1√
2
xMr c
rztrz(Fˆµνγ
µνλA) +
i
2
xMr c
rztrz[γ
µγνλA(ψ¯µγνλ)] +
1
2
γµχNA(χ¯Nγµχ
M)
+
3
8
vrc
rztrz[(χ¯
Mγµνλ)γ
µνλA] +
1
4
vrc
rztrz[(χ¯
Mλ)λA]
+
3
2
xMr c
rzxNs c
sz
vtctz
trz[(χ¯
Nλ)λA]− 1
4
xMr c
rzxNs c
sz
vtctz
trz[(χ¯
Nγµνλ)γ
µνλA]
− x
M
r c
r1
√
2vscs1
AAαBξαiλiB −
xMr c
r2
√
2vscs2
AAαBξαIλIB = 0 (2.31)
for the tensorinos,
iγµDµ(ωˆ)Ψ
a +
i
12
vrHˆ
r
µνργ
µνρΨa + γµγνψµAV
aA
α
ˆDνφα +
1
48
vrc
rztrz(λ¯γµνρλ)γ
µνρΨa
+
1
12
ΩabcdγµΨb(Ψ¯cγµΨd) +
√
2V aAα [ξ
αiλiA + ξ
αIλIA] = 0 (2.32)
for the hyperinos. More care is needed in order to derive the equations for the gauginos,
since the czrc
rz′ terms in the commutator of two supersymmetry transformations are
czrc
rz′
vscsz
trz′[
1
4
(ǫ¯1γµλ
′)(ǫ¯2γνλ
′)γµνλA − 1
4
(λ¯γµλ
′)(ǫ¯1γ
µλ′)ǫA2 − (1↔ 2)
− 1
16
(ǫ¯1γ
µǫ2)(λ¯
′γµνρλ
′)γνρλA] . (2.33)
If one allows for the term
iαczrc
rz′trz′[(λ¯γµλ
′)γµλ′A] (2.34)
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in the gaugino field equation, then what remains of eq. (2.33) is
δextra(α)λ
A =
czrc
rz′
vscsz
trz′[
1
4
(ǫ¯1γµλ
′)(ǫ¯2γνλ
′)γµνλA
+
α
2
(λ¯γµλ
′)(ǫ¯1γνλ
′)γµνǫA2 −
α
16
(λ¯γµνρλ
′)(ǫ¯1γ
ρλ′)γµνǫA2
− α
16
(λ¯γρλ
′)(ǫ¯1γ
µνρλ′)γµνǫ
A
2 −
1− α
4
(λ¯γµλ
′)(ǫ¯1γ
µλ′)ǫA2 − (1↔ 2)
−1 − α
16
(ǫ¯1γ
ρǫ2)(λ¯
′γµνρλ
′)γµνλA] . (2.35)
As explained in [7], no choice of α can eliminate all these terms, that play the role of a
central charge felt only by the gauginos. This is the “classical” realization of a general
feature: anomalies in current conservations are accompanied by related anomalies in
current commutators [17]. When this is properly taken into account, the field equations
for the gauginos are
ivrc
rzγµDµ(ωˆ)λ
A +
i
2
( ˆ∂µvr)c
rzγµλA +
i
2
√
2
vrc
rzFˆνργ
µγνρψAµ −
1
2
√
2
xMr c
rzFˆµνγ
µνχMA
+
i
12
xMr c
rzxMs Hˆ
s
µνργ
µνρλA +
i
2
xMr c
rz(χ¯Mλ)γµψAµ +
i
4
xMr c
rz(χ¯Mψµ)γ
µλA
− i
8
xMr c
rz(χ¯Mγνρψµ)γ
µνρλA − i
4
xMr c
rz(χ¯Mγµνψ
µ)γνλA − 1
8
vrc
rz(λ¯χM)χMA
− 3
16
vrc
rz(λ¯γµνχ
M)γµνχMA − 3
4
xMr c
rzxNs c
sz
vtctz
(λ¯χM)χNA
+
1
8
xMr c
rzxNs c
sz
vtctz
(λ¯γµνχ
M)γµνχNA − 1
96
(Ψ¯aγµνρΨ
a)γµνρλA
+vrvsc
rzcsz
′
trz′ [(λ¯γµλ
′)γµλ′A]− αczrcrz
′
trz′[(λ¯γµλ
′)γµλ′A] = 0 . (2.36)
Actually to the left-hand side of this equation, valid for the case z 6= 1, 2, one has to add
the terms
−
√
2V aAα ξ
αi,IΨa +
i√
2
AAαBξαi,IγµψBµ +
xMr c
r1,2
√
2vscs1,2
AAαBξαi,IχMB (2.37)
in the two remaining cases, i.e. for λi and λI .
Having obtained the complete fermionic field equations, one can add to eq. (2.19) all
the terms quartic in the fermi fields, thus obtaining the complete lagrangian
e−1L = −1
4
R +
1
12
GrsH
rµνρHsµνρ −
1
4
∂µv
r∂µvr +
1
2
gαβ(φ)Dµφ
αDµφβ
+
1
2
vrc
rztrz(FµνF
µν) +
1
8e
ǫµνρσδτ czrB
r
µνtrz(FρσFδτ )
12
+
1
4vrcr1
AAαBABβ Aξαiξβi +
1
4vrcr2
AAαBABβ AξαIξβI
− i
2
(ψ¯µγ
µνρDν [
1
2
(ω + ωˆ)]ψρ)− i
8
vr[H + Hˆ]
rµνρ(ψ¯µγνψρ)
+
i
48
vr[H + Hˆ ]
r
ρσδ(ψ¯µγ
µνρσδψν) +
i
2
(χ¯MγµDµ(ωˆ)χ
M)
− i
24
vrHˆ
r
µνρ(χ¯
MγµνρχM ) +
1
4
xMr [∂νv
r + ˆ∂νvr](ψ¯µγ
νγµχM)
−1
8
xMr [H + Hˆ ]
rµνρ(ψ¯µγνρχ
M) +
1
24
xMr [H + Hˆ ]
rµνρ(ψ¯σγσµνρχ
M)
+
i
2
(Ψ¯aγ
µDµ(ωˆ)Ψ
a) +
i
24
vrHˆ
r
µνρ(Ψ¯aγ
µνρΨa)
−1
2
V aAα [Dνφ
α + ˆDνφα](ψ¯µAγ
νγµΨa)
−ivrcrztrz(λ¯γµDµ(ωˆ)λ)− i
12
xMr x
M
s Hˆ
r
µνρc
sztrz(λ¯γ
µνρλ)
− i
2
√
2
vrc
rztrz[(F + Fˆ )νρ(ψ¯µγ
νργµλ)]− 1√
2
xMr c
rztrz[(χ¯
Mγµνλ)Fˆµν ]
−
√
2V aAα [ξ
αi(λ¯iAΨa) + ξ
αI(λ¯IAΨa)] +
i√
2
AAαB[ξαi(λ¯iAγµψBµ ) + ξαI(λ¯IAγµψBµ )]
+
1√
2
AAαB[
xMr c
r1
vscs1
ξαi(λ¯iAχ
MB) +
xMr c
r2
vscs2
ξαI(λ¯IAχ
MB)]
+
1
8
(χ¯MγµνρχM)(ψ¯µγνψρ)− 1
8
(χ¯MγµχN)(χ¯Mγµχ
N )
+
1
8
(Ψ¯aγ
µνρΨa)(ψµγνψρ) +
1
48
Ωabcd(Ψ¯aγµΨb)(Ψ¯cγ
µΨd)
− 1
16
vrc
rztrz(λ¯γµνρλ)(χ¯
MγµνρχM ) +
i
8
(χ¯Mγµνψρ)x
M
r c
rztrz(λ¯γ
µνρλ)
+
i
2
xMr c
rztrz[(χ¯
Mγµγνλ)(ψ¯µγνλ)]− 1
4
(ψ¯µγνψρ)vrc
rztrz(λ¯γ
µνρλ)
+
1
8
vrc
rztrz[(χ¯
Mλ)(χ¯Mλ)] +
3
16
vrc
rztrz[(χ¯
Mγµνλ)(χ¯
Mγµνλ)]
+
3xMr c
rzxNs c
sz
4vtctz
trz[(χ¯
Mλ)(χ¯Nλ)]− x
M
r c
rzxNs c
sz
8vtctz
trz[(χ¯
Mγµνλ)(χ¯
Nγµνλ)]
− 5
96
vrc
rztrz(λ¯γµνρλ)(Ψ¯aγ
µνρΨa)− 1
2
vrvsc
rzcsz
′
trz,z′[(λ¯γµλ
′)(λ¯γµλ′)]
+
α
2
crzcz
′
r trz,z′[(λ¯γµλ
′)(λ¯γµλ′)] . (2.38)
From this lagrangian, in the 1.5 order formalism and using the (anti)self-duality conditions
of eqs. (2.28) and (2.29), one can obtain the remaining complete bosonic field equations.
Once more, it is important to notice that this lagrangian in neither gauge invariant nor
supersymmetric: its variation under gauge transformations produces the gauge anomaly
of eq. (2.22), while its variation under the complete supersymmetry transformations
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produces the complete supersymmetry anomaly
Aǫ = czrcrz
′
trz,z′{−1
4
ǫµνρσδτ δǫAµAνF
′
ρσF
′
δτ −
1
6
ǫµνρσδτ δǫAµFνρω
′
σδτ
+
ie
2
δǫAµFνρ(λ¯
′γµνρλ′) +
ie
2
δǫAµ(λ¯γ
µνρλ′)F ′νρ + ieδǫAµ(λ¯γνλ
′)F ′µν
+
e
32
δǫeµ
m(λ¯γµνρλ)(λ¯′γmνρλ
′)− e
2
√
2
δǫAµ(λ¯γ
µγνγρλ′)(λ¯′γνψρ)
+
exMs c
sz′
vtctz
′
[− 3i
2
√
2
δǫAµ(λ¯γ
µλ′)(λ¯′χM)− i
4
√
2
δǫAµ(λ¯γ
µνρλ′)(λ¯′γνρχ
M)
− i
2
√
2
δǫAµ(λ¯γνλ
′)(λ¯′γµνχM)] +
α
2
δǫ[e(λ¯γµλ
′)(λ¯γµλ′)]}
+
iec1rc
rz
2vscs1
AAαBξαitrz[δǫAµ(λ¯iAγµλB)]
+
iec2rc
rz
2vscs2
AAαBξαItrz[δǫAµ(λ¯IAγµλB)] . (2.39)
The presence of a term proportional to the parameter α in eq. (2.38) reflects the
general fact that anomalies are defined up to the variation of a local functional. Gauge
and supersymmetry anomalies are in general related by the Wess-Zumino consistency
conditions [5]
δǫAΛ = δΛAǫ ,
δǫ1Aǫ2 − δǫ2Aǫ1 = AΛ +Aζ . (2.40)
What is peculiar of these six-dimensional models is the fact that the second condition
closes only on-shell, and precisely on the gaugino field equations [7]. Since the inclusion
of the term proportional to α in the lagrangian modifies both these equations and the
supersymmetry anomaly, there must be some extra terms that permit the Wess-Zumino
conditions to close on-shell for every value of α. This is precisely the role of the terms
in eq. (2.35) in the commutator of two supersymmetry transformations on the gauginos,
that thus can be seen as a transformation needed in order to close the Wess-Zumino
conditions precisely on the field equations determined by the algebra. Since the Wess-
Zumino conditions need only the equation of the gauginos, only these fields sense the
additional transformation (the whole construction is explained in more detail in [7]).
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3 Inclusion of abelian vectors
Up to now, we have always considered the case in which the gauge group is non-abelian.
In the abelian case, the couplings can actually have a more general form, since gauge
invariance allows non-diagonal kinetic and Chern-Simons terms, in which the constants
crz are substituted by generic symmetric matrices c
r
IJ , with I, J running over the various
U(1) factors [18]. In [11], the complete coupling of minimal six-dimensional supergrav-
ity to tensor multiplets and abelian vector multiplets was constructed. We now want to
generalize it to the case in which also charged hypermultiplets are present, and therefore
we will consider the gauging with respect to abelian subgroups of USp(2) × USp(2nH).
There are no subtleties when the symmetric matrices crIJ are diagonal (or simultane-
ously diagonalizable), since in this situation the results of the previous section can be
straightforwardly applied. We are thus interested in the case in which the crIJ can not be
simultaneously diagonalized. To this end, we will consider a model in which only these
abelian gauge groups are present. The most general situation can be obtained combining
the following results with those obtained in the previous section.
We denote with AIµ, I = 1, ..., m, the set of abelian vectors, and the gauginos are corre-
spondingly denoted by λIA. We collect here only the final results, since the construction
follows the same lines as in the non-abelian case. All the field equations may then be
derived from the lagrangian
e−1L = −1
4
R +
1
12
GrsH
rµνρHsµνρ −
1
4
∂µv
r∂µvr
−1
4
vrc
rIJF IµνF
Jµν − 1
16e
ǫµνρσδτ cIJr B
r
µνF
I
ρσF
J
δτ
+
1
2
gαβ(φ)Dµφ
αDµφβ +
1
4
[(v · c)−1]IJAAαBABβ AξαIξβJ
− i
2
(ψ¯µγ
µνρDν [
1
2
(ω + ωˆ)]ψρ)− i
8
vr[H + Hˆ ]
rµνρ(ψ¯µγνψρ)
+
i
48
vr[H + Hˆ]
r
ρσδ(ψ¯µγ
µνρσδψν) +
i
2
(χ¯MγµDµ(ωˆ)χ
M)
− i
24
vrHˆ
r
µνρ(χ¯
MγµνρχM) +
1
4
xMr [∂νv
r + ˆ∂νvr](ψ¯µγ
νγµχM)
−1
8
xMr [H + Hˆ]
rµνρ(ψ¯µγνρχ
M) +
1
24
xMr [H + Hˆ]
rµνρ(ψ¯σγσµνρχ
M)
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+
i
2
(Ψ¯aγ
µDµ(ωˆ)Ψ
a) +
i
24
vrHˆ
r
µνρ(Ψ¯aγ
µνρΨa)
−1
2
V aAα [Dνφ
α + ˆDνφα](ψ¯µAγ
νγµΨa)
+
i
2
vrc
rIJ(λ¯IγµDµ(ωˆ)λ
J) +
i
24
xMr x
M
s Hˆ
r
µνρc
sIJ(λ¯IγµνρλJ)
+
i
4
√
2
vrc
rIJ(F + Fˆ )Iνρ(ψ¯µγ
νργµλJ) +
1
2
√
2
xMr c
rIJ(χ¯MγµνλI)Fˆ Jµν
−
√
2V aAα ξ
αI(λ¯IAΨa) +
i√
2
AAαBξαI(λ¯IAγµψBµ )
+
1√
2
[(v · c)−1(xM · c)]IJAAαBξαI(λ¯JAχMB)
+
1
8
(χ¯MγµνρχM)(ψ¯µγνψρ)− 1
8
(χ¯MγµχN )(χ¯Mγµχ
N)
+
1
8
(Ψ¯aγ
µνρΨa)(ψµγνψρ) +
1
48
Ωabcd(Ψ¯aγµΨb)(Ψ¯cγ
µΨd)
+
1
32
vrc
rIJ(λ¯Iγµνρλ
J)(χ¯MγµνρχM)− i
16
(χ¯Mγµνψρ)x
M
r c
rIJ(λ¯IγµνρλJ)
− i
4
xMr c
rIJ(χ¯MγµγνλI)(ψ¯µγνλ
J) +
1
8
(ψ¯µγνψρ)vrc
rIJ(λ¯IγµνρλJ)
− 1
16
vrc
rIJ(χ¯MλI)(χ¯MλJ)− 3
32
vrc
rIJ(χ¯Mγµνλ
I)(χ¯MγµνλJ)
+[(xM · c)(v · c)−1(xN · c)]IJ [−1
4
(χ¯MλI)(χ¯NλJ)
+
1
16
(χ¯NγµνλI)(χ¯Mγµνλ
J)− 1
8
(χ¯NλI)(χ¯MλJ)]
+
5
192
vrc
rIJ(λ¯Iγµνρλ
J)(Ψ¯aγ
µνρΨa)− 1
8
vrvsc
rIJcsKL(λ¯Iγµλ
K)(λ¯JγµλL)
+
α
8
crIJcKLr (λ¯
Iγµλ
K)(λ¯JγµλL)] . (3.1)
The variation of this lagrangian with respect to gauge transformations gives the abelian
gauge anomaly
AΛ = − 1
32
ǫµνρσδτ cIJr c
rKLΛIF JµνF
K
ρσF
L
δτ , (3.2)
while its variation with respect to the supersymmetry transformations
δeµ
m = −i(ǫ¯γmψµ) ,
δBrµν = iv
r(ψ¯[µγν]ǫ) +
1
2
xMr(χ¯Mγµνǫ) + 2c
rIJAI[µδA
J
ν] ,
δvr = x
M
r (ǫ¯χ
M ) , δxMr = vr(ǫ¯χ
M) ,
δφα = V αaA(ǫ¯
AΨa) ,
δAIµ = −
i√
2
(ǫ¯γµλ
I) ,
16
δψAµ = Dµ(ωˆ)ǫ
A +
1
4
vrHˆ
r
µνργ
νρǫA − 3i
8
γµχ
MA(ǫ¯χM)− i
8
γνχMA(ǫ¯γµνχ
M)
+
i
16
γµνρχ
MA(ǫ¯γνρχM)− 9i
16
vrc
rIJλIA(ǫ¯γµλ
J) +
i
16
vrc
rIJγµνλ
IA(ǫ¯γνλJ)
− i
32
vrc
rIJγνρλIA(ǫ¯γµνρλ
J)− δφαAAαBψBµ ,
δχMA =
i
2
xMr (
ˆ∂µvr)γ
µǫA +
i
12
xMr Hˆ
r
µνργ
µνρǫA
+
1
4
xMr c
rIJγµλ
IA(ǫ¯γµλJ)− δφαAAαBχMB ,
δΨa = iγµǫAV
aA
α
ˆDµφα − δφαAaαbΨb ,
δλIA = − 1
2
√
2
Fˆ Iµνγ
µνǫA + [(v · c)−1(xM · c)]IJ [−1
2
(χ¯MλJ)ǫA − 1
4
(χ¯Mǫ)λJA
+
1
8
(χ¯Mγµνǫ)γ
µνλJA]− δφαAAαBλIB −
1√
2
[(v · c)−1]IJAAαBξαJǫB (3.3)
gives the supersymmetry anomaly
Aǫ = cIJr crKL{−
1
16
ǫµνρσδτ δǫA
I
µA
J
νF
K
ρσF
L
δτ −
1
8
ǫµνρσδτ δǫA
I
µF
J
νρA
K
σ F
L
δτ
+
ie
8
δǫA
I
µF
J
νρ(λ¯
KγµνρλL) +
ie
8
δǫA
I
µ(λ¯
JγµνρλK)FLνρ +
ie
4
δǫA
I
µ(λ¯
Jγνλ
K)FLµν
+
e
128
δǫeµ
m(λ¯IγµνρλJ)(λ¯Kγmνρλ
L)− e
8
√
2
δǫA
I
µ(λ¯
JγµγνγρλK)(λ¯Lγνψρ)}
+ecIJr [c
r(v · c)−1(xM · c)]KL{− i
4
√
2
δǫA
I
µ(λ¯
JγµλK)(χ¯MλL)
+
i
16
√
2
δǫA
I
µ(λ¯
JγµγνρλL)(χ¯Mγνρλ
K)− i
8
√
2
δǫA
I
µ(λ¯
JγµλL)(χ¯MλK)}
−ie
4
cIJr [(v · c)−1cr]KLδǫAIµAAαBξαK(λ¯LAγµλJB)
+
α
8
cIJr c
rKLδǫ[e(λ¯
Iγµλ
K)(λ¯JγµλL)] . (3.4)
Once again, in the case of the gauginos, aside from local symmetry transformations and
field equations, the commutator of two supersymmetry transformations generates the
additional two-cocycle
δ(α)λ
I = [(v · c)−1cr]IJcrKL[−1
8
(ǫ¯1γµλ
K)(ǫ¯2γνλ
L)γµνλJ − α
4
(λ¯Jγµλ
K)(ǫ¯1γνλ
L)γµνǫ2
+
α
32
(λ¯Jγµνρλ
K)(ǫ¯1γ
ρλL)γµνǫ2 +
α
32
(λ¯Jγρλ
K)(ǫ¯1γ
µνρλL)γµνǫ2
+
1− α
8
(λ¯Jγµλ
K)(ǫ¯1γ
µλL)ǫ2 − (1↔ 2)
+
1− α
32
(ǫ¯1γ
µǫ2)(λ¯
Kγµνρλ
L)γνρλJ ] . (3.5)
All the observations made for the non-abelian case are naturally valid also here: the
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theory is obtained by the requirement that the Wess-Zumino conditions close on-shell,
and, as we have already shown, it is determined up to an arbitrary quartic coupling for
the gauginos. In the case of a single vector multiplet, in which this quartic coupling
vanishes, the two-cocycle of eq. (3.5) is still present, although it is properly independent
of α. The tensionless string phase transition point in the moduli space of the scalars in
the tensor multiplets now would correspond to the vanishing of some of the eigenvalues
of the matrix (v · c)IJ [11].
4 Discussion
In the previous sections we have completed the coupling of (1,0) six-dimensional super-
gravity to tensor multiplets, vector multiplets and charged hypermultiplets. We have
derived all the field equations from the lagrangian (2.38), with the prescription that the
(anti)self-duality conditions of eq. (2.28) must be used after varying. Moreover, the vari-
ation of the lagrangian with respect to the 2-forms gives the divergence of the (anti)self-
duality conditions. We want now to apply to our case the general method introduced by
Pasti, Sorokin and Tonin [14] for obtaining Lorentz-covariant lagrangians for (anti)self-
dual tensors using a single auxiliary field. Alternative constructions [19], some of which
preceded the work of PST, need an infinite number of auxiliary fields, and bear a closer
relationship to the BRST formulation of closed-string spectra [20]. This method has al-
ready been applied to a number of systems, including (1,0) six-dimensional supergravity
coupled to tensor multiplets [21], type IIB ten-dimensional supergravity [22] and (1,0)
six-dimensional supergravity coupled to vector and tensor multiplets [23, 11].
Our theory describes a single self-dual 3-form
Hˆµνρ = vrHˆrµνρ −
i
8
(χ¯Mγµνρχ
M) +
i
8
(Ψ¯aγµνρΨ
a) (4.1)
and nT antiself-dual 3-forms
HˆMµνρ = xMr Hˆrµνρ −
i
4
xMr c
rztrz(λ¯γµνρλ) . (4.2)
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The complete Lagrangian is obtained adding to eq. (2.38) the term
− ∂
µφ∂σφ
4(∂φ)2
[Hˆ−µνρHˆ−σ νρ + HˆM+µνρ HˆM+σνρ] , (4.3)
where φ is an auxiliary field and H± = H ± ∗H . The resulting lagrangian is invariant
under the additional gauge transformations [14]
δBrµν = (∂µφ)Λ
r
ν − (∂νφ)Λrµ (4.4)
and
δφ = Λ , δBrµν =
Λ
(∂φ)2
[vrHˆ−µνρ − xMrHˆM+µνρ ]∂ρφ , (4.5)
used to recover the usual field equations for (anti)self-dual forms. The 3-form
Kˆµνρ = Hˆµνρ − 3∂[µφ∂
σφ
(∂φ)2
Hˆ−νρ]σ (4.6)
is identically self-dual, while the 3-forms
KˆMµνρ = HˆMµνρ − 3
∂[µφ∂
σφ
(∂φ)2
HˆM+νρ]σ (4.7)
are identically antiself-dual [21]. In order to obtain the complete supersymmetry trans-
formations, we have to substitute Hˆ with Kˆ in the transformation of the gravitino and
HˆM with KˆM in the transformations of the tensorinos. Moreover, the auxiliary scalar is
invariant under supersymmetry [21, 22]. It can be shown that the complete lagrangian
transforms under supersymmetry as dictated by the Wess-Zumino consistency conditions.
The commutator of two supersymmetry transformations on Brµν now generates the local
PST transformations with parameters
Λrµ =
∂σφ
(∂φ)2
(vrHˆ−σµν − xMr HˆM+σµν )ξν , Λ = ξµ∂µφ , (4.8)
while in the parameter of the local Lorentz transformation the term Hˆ is replaced by Kˆ.
All other parameters remain unchanged.
It would be interesting to study in some detail the vacua of the lagrangian (2.38),
analyzing the extrema of the potential (2.23). As a simple example, consider the model
without hypermultiplets, in which one can gauge the global R-symmetry group USp(2)
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of the theory. Formally, the gauged theory without hypermultiplets is obtained from the
theory described previously putting nH = 0 and making the identification
AAαBξαi → −T iAB , (4.9)
where T i are the anti-hermitian generators of USp(2). This corresponds to the replace-
ment of the previous couplings between gauge fields and spinors, dressed by the scalars
in the case nH 6= 0, with ordinary minimal couplings:
Dµφ
αAAαBǫB → AAµBǫB . (4.10)
Implementing this identification gives in this case the positive-definite potential
V =
3
8vrcr1
(4.11)
for the scalars in the tensor multiplets. One would thus expect that in these models
supersymmetry be spontaneously broken. Notice that this potential diverges at the ten-
sionless string phase transition point. Similarly, one could try to study explicitly the
behavior of the potential in simple models containing charged hypermultiplets. Their di-
mensional reduction gives N=2 supergravity coupled to vector and hypermultiplets in five
dimensions, and in the context of the AdS/CFT correspondence and its generalizations
[24] there is a renewed interest in studying the explicit gauging of these five-dimensional
models (see, for instance, [25] and references therein). Notice that in five dimensions the
anomaly that results from the dimensional reduction of our model can be canceled by a
local counterterm, and thus the low-energy effective action does not present the subtleties
of the six-dimensional case [6].
The couplings we have derived here are the most general couplings of (1, 0) six-
dimensional supergravity to vector, tensor and hypermultiplets. One may wonder if one
had the option to gauge a subgroup of SO(1, nT ), the isometry group of the scalars in the
tensor multiplets. Of course, we do not know how to write a gauge covariant field-strength
for antisymmetric tensor fields, but there is a more direct reason why this gauging is not
expected to work, namely the fact that once we couple vector and tensor multiplets, the
SO(1, nT ) transformations are no longer global symmetries of the theory, because of the
presence of the matrices cr.
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Appendix
The conventions used in this paper are similar to those of [7]. The indices of USp(2) and
USp(2nH) are raised and lowered by the antisymmetric symplectic invariant tensors ǫ
AB
and Ωab with the following conventions:
V A = ǫABVB , VA = ǫBAV
B (ǫABǫAC = δ
B
C ) ,
W a = ΩabWb , Wa = ΩbaW
b (ΩabΩac = δ
b
c) .
All spinors satisfy symplectic Majorana-Weyl conditions. In particular, spinors with
USp(2) indices satisfy the condition
ΨA = ǫABCΨ¯TB ,
while spinors with USp(2nH) indices satisfy the condition
Ψa = ΩabCΨ¯Tb ,
where
Ψ¯A,a = (Ψ
a,A)†γ0 .
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From these relations one can deduce the properties of spinor bilinears under Majorana
flip. For instance:
(χ¯AΨ
a) = ǫABΩ
ab(Ψ¯bχ
B) ,
and similar relations when γ-matrices are included. In our notations a spinor bilinear
with two USp(2) indices contracted is written without explicit indices, i.e.
(χ¯AΨ
A) ≡ (χ¯Ψ) ,
while in all the other bilinears the symplectic indices are explicit.
The connections AAαB and Aaαb are anti-hermitian. Belonging to the adjoint represen-
tation of a symplectic group, they are symmetric if considered with both upper or both
lower indices.
The anti-hermitian generators T i and T I satisfy the commutation relations
[T i, T j] = ǫijkT k , [T I , T J ] = f IJKTK ,
as well as the trace conditions
tr(T iT j) = −1
2
δij , tr(T IT J) = −1
2
δIJ .
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